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Self-harm among children and adolescents is a serious public 
health concern. A growing body of evidence, including from sys-
tematic reviews, suggests that during the COVID-19 pandemic, 
youth have reported higher levels of distress, increased symptoms 
of anxiety and depression1–4 and greater use of mental health ser-
vices,5 although data on whether this led to higher rates of self-
harm (defined as the “intentional self-poisoning or self-injury, 
irrespective of type of motive or the extent of suicidal intent”6) in 
acute settings has varied.7 In the early months of the pandemic, 
national surveillance data of emergency department visits for sus-
pected suicide attempts among youth in the United States 
showed an initial reduction in visits followed by a sustained 

increase through to 2021.8 Data from Ontario, Canada, however, 
showed a sustained decline in emergency department visits for 
self-harm among youth aged 14–24 years, through to June 2021.9 
Recent meta-analyses of the later months of the pandemic, 
including predominantly high-income countries, showed a 
mounting trend in suicide-related behaviours among youth in 
the emergency department setting.10,11

Self-harm is a contemporaneous and objective indicator of 
child and adolescent mental health problems. It is more com-
mon than suicide and, therefore, leads to more reliable esti-
mates of population trends; it is also a well-established predictor 
of suicide attempts among youth.12 When a child or adolescent 
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Abstract
Background: Youth have reported 
worsening mental health during the 
COVID-19 pandemic. We sought to 
evaluate rates of pediatric acute care 
visits for self-harm during the pandemic 
according to age, sex and mental health 
service use.

Methods: We conducted a population-
based, repeated cross-sectional study 
using linked health administrative data 
sets to measure monthly rates of emer-
gency department visits and hospital 
admissions for self-harm among youth 
aged 10–17 years between Jan. 1, 2017, 
and June 30, 2022, in Ontario, Canada. 
We modelled expected rates of acute care 
visits for self-harm after the pandemic 

onset based on prepandemic rates. We 
reported relative differences between 
observed and expected monthly rates 
overall and by age group (10–13 yr and 
14–17 yr), sex and mental health service 
use (new and continuing).

Results: In this population of about 
1.3 million children and adolescents, rates 
of acute care visits for self-harm during 
the pandemic were higher than expected 
for emergency department visits 
(0.27/1000 population v. 0.21/1000 popu
lation; adjusted rate ratio [RR] 1.29, 95% 
confidence interval [CI] 1.19–1.39) and 
hospital admissions (0.74/10 000 popula-
tion v. 0.43/10 000 population, adjusted 
RR 1.72, 95% CI 1.46–2.03). This increase 

was primarily observed among females. 
Rates of emergency department visits and 
hospital admissions for self-harm were 
higher than expected for both those aged 
10–13 years and those aged 14–17 years, 
as well as for both those new to the men-
tal health system and those already 
engaged in care.

Interpretation: Rates of acute care visits 
for self-harm among children and ado-
lescents were higher than expected dur-
ing the first 2 and a half years of the 
COVID-19 pandemic, particularly among 
females. These findings support the 
need for accessible and intensive pre-
vention efforts and mental health sup-
ports in this population.
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presents acutely with self-harm, particularly as a first point of 
contact with health services, there is an important opportunity 
to engage them in timely and effective mental health care to 
mitigate suicide risk.

The interventions used for self-harm among children and ado-
lescents in the acute setting, however, will vary according to the 
needs of the patient population. For example, during the pan-
demic, studies from several countries reported worsening men-
tal health and increased mental health service use among ado-
lescent females but not males.2,5,13–17 Middle schoolers (aged 
10–13  yr) may have been particularly negatively affected by the 
pandemic.16,18 Middle school years are marked by factors that 
may make this group more susceptible to the deleterious effects 
of pandemic restrictions, such as extensive brain and cognitive 
development,19 immature impulse control,20 high relative import
ance of peers21 and a steep rise in the prevalence of symptoms of 
mental health disorders,22 including the onset of self-harm.6 
Youth who used the emergency department as a first point of 
contact for mental health care during the pandemic, particularly 
for self-harm, are another group with a distinct profile of mental 
health needs.23

Understanding the patterns of pediatric self-harm during the 
pandemic among the early adolescent age group or according to 
history of mental health service use is essential to adapt mental 
health services to match need, allocate appropriate resources 
and develop targeted self-harm interventions and suicide pre-
vention strategies. We sought to model expected rates of emer-
gency department visits and hospital admissions for self-harm 
among children and adolescents during the COVID-19 pandemic, 
and to compare the observed and expected rates overall and by 
age, sex and mental health service use.

Methods

Study design and data sources
We conducted a population-based, repeated cross-sectional 
study of data from Ontario between Jan.  1, 2017, and June  30, 
2022. In Ontario, physician visits, emergency department visits 
and hospital admissions are publicly funded. During the COVID-
19 pandemic, Ontario had 3  province-wide emergency closures 
of schools, recreational programs, theatres, bars and restaurants 
and nonessential businesses (Mar.  17–July  24, 2020, Jan.  14–
Feb.  19, 2021, and Apr.  8–June  9, 2021).24 School closures 
occurred March to June  2020, January to February  2021 (with 
periodic partial reopenings), April to June  2021 and in Janu
ary  2022. For the 2021–2022 school year, families could choose 
in-person or remote learning.25

We used health administrative databases available at ICES, an 
independent nonprofit research institute whose legal status under 
Ontario’s health information privacy law allows it to collect and 
analyze health care and demographic data, without consent, for 
health system evaluation and improvement (Appendix 1, eTable 1, 
available at www.cmaj.ca/lookup/doi/10.1503/cmaj.230127/tab​
-related-content). We used the Registered Persons Database 
(RPDB),26 the Ontario Health Insurance Plan (OHIP) database,27 the 
Canadian Institute for Health Information’s National Ambulatory 

Care Reporting System,28 the Discharge Abstract Database29 and 
the Ontario Mental Health Reporting System.30 Data held at ICES 
are complete and valid for primary discharge diagnoses, physician 
billing claims and sociodemographics.28–31 These data sets were 
linked using unique encoded identifiers and analyzed at ICES. We 
followed the relevant reporting guidelines, such as the Reporting 
of Studies Conducted Using Observational Routinely Collected 
health data (RECORD) statement.32,33

Study population
We included all children and adolescents aged 10–17 years resid-
ing in Ontario, Canada, and eligible for provincial health insur-
ance on Jan.  1 of each year from 2017 to 2022. We excluded 
those with missing information for age and sex, non-Ontario resi-
dents and those not eligible for provincial insurance within 
90 days of Jan.  1 of each year (Appendix  1, eTable  2). Using the 
RPDB, we identified each individual’s sex based on their health 
card (i.e., we were not able to identify gender). Henceforth, those 
identified as female on their health card will be referred to as 
females, and those identified as male will be referred to as males.

We identified youth as either new to mental health care, 
defined as those with no previous acute or outpatient mental 
health claims within 2 years before their monthly acute care pre-
sentation for self-harm (i.e., index date), or as continuing mental 
health care, defined as those with any acute or outpatient claim 
related to mental health (including but not limited to self-harm) in 
the 2 years before the index date. Outpatient mental health claims 
refer to physician billings associated with diagnostic codes that 
have been validated for use in Ontario health administrative 
data.27,34 Acute claims refer to broadly categorized diagnostic 
codes (F06–F99) from the Canadian version of the International 
Classification of Diseases, 10th Revision (ICD-10-CA)35 associated 
with hospital admissions and emergency department records, also 
used for performance measurement of the mental health system 
across Canada.36 We chose the 2-year period based on standards 
of clinical practice in Ontario (e.g., a consultation service to a 
patient by a specialist for the same diagnosis is eligible for pay-
ment only once every 2 years).37 If an individual was new to mental 
health care for 1 month and had self-harm visits in subsequent 
months, they would join the continuing mental health care group.

Identification of self-harm
We identified emergency department visits or hospital admissions 
for self-harm, defined by a discharge diagnosis of an ICD-10-CA diag-
nostic code for intentional self-harm (X60–X84, Y10–Y19 or Y28). 
These codes are used by the province of Ontario38 (and other prov-
inces such as Manitoba39), the Public Health Agency of Canada,40 
Statistics Canada,41 the Centers for Disease Control and Prevention42 
and the World Health Organization43 for injury surveillance and have 
been validated in a study using physician diagnoses from emer-
gency department visits (positive predictive value > 89.8%).44 We 
considered hospital admission as an indicator of self-harm severity.

We expressed monthly rates of emergency department visits 
and hospital admissions per 1000 or 10 000, respectively, of 
the Ontario population aged 10–17 years as of Jan. 1 of the cor
responding study year (2017–2022). We calculated rates overall 
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and by sex (male and female), age group (10–13 yr and 14–17 yr) 
and mental health service use (new and continuing). We grouped 
age into these 2 categories in keeping with the call to avoid com-
bining pediatric age groups when making pandemic recommenda-
tions.18 We calculated the number of unique youth with at least 
1 visit for self-harm each month for emergency department visits 
and for hospital admissions, separately. We calculated monthly 
rates by including 1 visit per calendar month per individual. If an 
emergency department visit resulted in a hospital admission, we 
counted both an emergency department visit and an admission.

Covariates
We defined rurality using the definition from the Statistics Canada 
Postal Code Conversion File (version  2016)45 (community size 
≤ 10 000). We obtained neighbourhood income quintile by linking 
this file with Census data.46

Statistical analysis
We used Poisson generalized estimating equations for count 
data to model pre-COVID-19 trends and estimated expected 
rates of emergency department visits and hospital admissions 
for self-harm during the pandemic period in the absence of 
restrictions, overall and by sociodemographic strata. The unit of 
analysis was age group–sex–month stratum. Full details of the 
modelling approach are in Appendix  1. We defined the pre
pandemic period as Jan. 1, 2017, to Feb. 28, 2020, and the COVID-19 
pandemic as Mar.  1, 2020, to June  30, 2022. We calculated esti-
mates of the relative change in post-onset event rates as an 
adjusted rate ratio (RR) of observed to expected rates and 95% 
confidence intervals (CIs) overall (as per our previous work5,47,48 
and outlined in Appendix  1), as well as by sex, age group and 
mental health service use.

We conducted 2  sensitivity analyses. The first used prepan-
demic data from Jan. 1, 2013, until Feb. 28, 2020, and the second 
restricted data to the first emergency department visit or hospi-
tal admission during the study period for all youth. We per-
formed analyses using SAS version 9.4 (SAS Institute).

Ethics approval
The use of these data was authorized under section 45 of Ontario’s 
Personal Health Information Protection Act, which does not require 
review by a Research Ethics Board.

Results

Around 1.3 million children and adolescents aged 10–17 years living 
in Ontario were included in the annual population denominator, 
and demographics remained stable over the study period 
(Appendix 1, eTable 2 and eTable 3). Females constituted 48.7% of 
the population and the mean age was 13.5 (standard deviation 
2.3) years. Ninety percent were living in urban areas, with propor-
tions ranging from 18% to 23% across the 5 neighbourhood income 
quintiles. Figure 1 shows the observed and expected monthly rates 
of emergency department visits and hospital admissions for self-
harm. Overall, the expected monthly rate of emergency department 
visits after the pandemic onset was 0.21 per 1000 population and 

the observed rate was 0.27 per 1000 population (adjusted RR 1.29, 
95% CI 1.19–1.39) (Figure 1A and Appendix 1, eTable 4). Rates of hos-
pital admission for self-harm were also higher than expected 
(0.74/10 000 observed v. 0.43/10 000 expected; adjusted RR 1.72, 
95% CI 1.46–2.03) (Figure 1B and Appendix 1, eTable 4). The monthly 
rates of emergency department visits and hospital admissions 
remained higher than expected from January 2021 and July 2020, 
respectively, until June 2022 (Figure 1 and Appendix 1, eTable 4).

Age and sex
Rates of emergency department visits were higher than 
expected among females (0.48/1000 observed v. 0.35/1000 
expected; adjusted RR 1.37, 95% CI 1.25–1.49) but not males 
(0.08/1000 observed v. 0.08/1000 expected; adjusted RR 0.99, 
95% CI 0.88–1.11) (Figure 2A and Appendix 1, eTable 5). Rates 
of hospital admission were higher than expected among 
females (1.31/10 000 observed v. 0.73/10 000 expected; 
adjusted RR 1.80, 95% CI 1.48–2.18) and males (0.20/10 000 
observed v. 0.15/10 000 expected; adjusted RR 1.34, 95% CI 
1.19–1.50) (Figure 3A and Appendix 1, eTable 5).

Absolute rates of emergency department visits and hospital 
admissions were lower among youth aged 10–13  years than 
among those aged 14–17 years, although the relative increases in 
rates during the pandemic were highest in the younger group 
(Figure 2B, Figure 3B and Appendix 1, eTable 6).

Females aged 10–13 years had the largest relative increase in 
emergency department visits and hospital admissions during the 
pandemic (Figure 4, Figure 5 and Appendix 1, eTable 7).

New or continuing mental health service use
Among youth with new mental health service use, rates of 
emergency department visits (0.05/1000 observed v. 0.04/1000 
expected; adjusted RR 1.35, 95% CI 1.16–1.57) and hospital 
admissions for self-harm were greater than expected during 
the pandemic (0.15/10 000 observed v. 0.07/10 000 expected; 
adjusted RR 2.02, 95% CI 1.58–2.59) (Figure  2C, Figure  3C and 
Appendix  1, eTable  8). Rates of emergency department visits 
and hospital admissions for self-harm were also greater than 
expected among youth with continuing mental health service 
use (0.22/1000 observed v. 0.18/1000 expected; adjusted RR 
1.27, 95% CI 1.17–1.38; and 0.60/10 000 observed v. 0.36/10 000 
expected; adjusted RR 1.65, 95% CI 1.32–2.07, respectively) 
(Figure  2C, Figure  3C and Appendix  1, eTable  8). Figure  4 and 
Figure  5 show the RRs of emergency department visits and 
hospital admissions for self-harm by any, new or continuing 
mental health care according to age group and sex.

Rurality and income quintiles
Across both urban and rural areas and high- and low-income 
neighbourhoods, youth had higher than expected rates of emer-
gency department visits and hospital admissions for self-harm 
(Appendix  1, eTable  9 and eTable  10). The largest relative 
increase in emergency department visits occurred among youth 
living in urban areas (adjusted RR 1.30, 95% CI 1.18–1.42) and 
among those living in neighbourhoods of highest income quintile 
(adjusted RR 1.49, 95% CI 1.30–1.70). The largest relative increase 
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in hospital admissions occurred among youth living in rural areas 
(adjusted RR 1.90, 95% CI 1.42–2.52) and those living in neigh-
bourhoods of the lowest income quintile (adjusted RR 1.81, 95% 
CI 1.48–2.22).

Sensitivity analysis
The relative change in observed versus expected rates of hos-
pital admissions was similar but less pronounced when we 
used monthly data from January  2013 rather than January 
2017 (adjusted RR 1.25, 95% CI 1.12–1.39) (Appendix  1, 
eTable 11, and Appendix 2, Supplemental Figure 1, available at 

www.cmaj.ca/lookup/doi/10.1503/cmaj.230127/tab-related​
-content). The observed and expected rates of emergency 
department visits did not differ significantly (adjusted RR 
1.01, 95% CI 0.94–1.09), although, for both outcomes, the 
model fit was better with the more recent baseline.

When restricting analysis to the first emergency department 
visits and hospital admissions for self-harm, the relative change 
in observed versus expected rates was also similar to the main 
analysis (Appendix  1, eTable  12 and Appendix  3, Supplemental 
Figure 2, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.230127/tab-related-content).
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Figure 1: Observed and expected visit rates of (A) emergency department (ED) visits (per 1000 population) and (B) hospital admissions (per 
10 000 population) for self-harm among children and adolescents aged 10–17 years from Jan. 1, 2017, to June 30, 2022, in Ontario, Canada. Vertical 
dashed line represents onset of COVID-19 pandemic restrictions.
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Figure 2: Monthly rates of emergency department (ED) visits for self-harm from Jan. 1, 2017, to June 30, 2022, in Ontario, Canada, stratified by (A) sex 
(male and female), (B) age group (10–13 yr and 14–17 yr) and (C) mental health service use (new and continuing). Vertical dashed line represents onset 
of COVID-19 pandemic restrictions.
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Figure 3: Monthly rates of hospital admissions for self-harm from Jan. 1, 2017, to June 30, 2022, in Ontario, Canada, stratified by (A) sex (male and 
female), (B) age group (10–13 yr and 14–17 yr) and (C) mental health service use (new and continuing). Vertical dashed line represents onset of COVID-19 
pandemic restrictions.
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Interpretation

In this population-based study of children and adolescents aged 
10–17  years in Ontario, Canada, we observed a 29% increase in 
emergency department visits and a 72% increase in hospital 
admissions for self-harm during the COVID-19 pandemic, com-
pared with expected rates. Although the absolute increase was 
small, the period with the greatest observed increase occurred in 
the latter half of the study period, well after the return of most in-
person activities. Sensitivity analysis with a longer prepandemic 
period no longer showed a difference in the observed versus 
expected rates of emergency department visits, but the overall 
adjusted RR for hospital admissions was significant, which speaks 
to the robustness of this particular finding. Furthermore, the 
monthly rates of emergency department visits have been consist
ently higher than expected since March 2021. We observed 
marked sex- and age-specific patterns in acute care presentations 
for self-harm, wherein rates of emergency department visits and 
hospital admissions were higher than expected among females, 
especially those aged 10–13 years, a finding not observed among 
males of similar age. Younger adolescent females also constituted 
the largest group of new mental health service users accessing 
acute care for self-harm, with a sustained increase in hospital 
admissions from as early as the spring of 2020. 

The increase in acute care visits for self-harm is consistent 
with data from the US8 and France49 but differs from the decline 
in emergency department visits for self-harm among older ado-
lescents and young adults in Ontario during the first 15  months 
of the pandemic that was reported previously.9 Beyond differing 

methods and a longer follow-up period, the difference may be 
partly owing to the younger cohort in our study, who have less-
developed coping strategies50,51 and who experienced one of the 
longest pandemic-related school closures in North America.25,52,53 
Studies cannot feasibly evaluate the causal link between pan-
demic restrictions and self-harm among children and adoles-
cents,54 and many factors are at play,55 but findings may reflect 
the prolonged and cumulative effects of pandemic-related stress-
ors on this younger age group such as social isolation, loss of rou-
tines, missed milestones, changing learning environments, famil-
ial stress, inadequately treated psychiatric conditions, substance 
misuse or changing patterns of mental health service use at a crit-
ical point in their developmental trajectory.1,53,56 Pandemic-
related disruptions — such as limited access to primary care and 
community mental health services, staff absenteeism and 
redeployment of allied health professionals — are other possible 
contributors.57 It is unclear if this trend will persist beyond 2022, 
but findings from the first 2 and a half years of the pandemic 
reflect the complexities and long-term pandemic-related stress 
among children and adolescents.

The patterns of self-harm observed among adolescents echo 
previous findings from Canada,5 the US,8,58 Australia59 and other 
countries,16,60,61 and indicate that adolescent females may have 
been disproportionately affected by the pandemic.13–17,62 Although 
more research is needed, sex- and gender-specific stressors may 
be associated with the pandemic such as a differential or gen-
dered response to less in-person contact with peers and social 
networks,63 cessation of in-person mental health support ser-
vices,60 more time on social media64,65 — which may present more 

Group Observed Expected RR (95% CI)

Any mental health care

Females, aged 10–13 yr 0.21 0.13 1.59 (1.26–2.02)
Females, aged 14–17 yr 0.75 0.57 1.32 (1.19–1.46)
Males, aged 10–13 yr 0.02 0.03 0.84 (0.50–1.43)
Males, aged 14–17 yr 0.14 0.14 1.03 (0.85–1.25)

New to mental health care

Females, aged 10–13 yr 0.06 0.03 1.62 (1.04–2.53)
Females, aged 14–17 yr 0.12 0.09 1.37 (1.06–1.76)
Males, aged 10–13 yr 0.01 0.01 0.96 (0.36–2.58)
Males, aged 14–17 yr 0.03 0.03 1.11 (0.75–1.64)

Continuing mental health care

Females, aged 10–13 yr 0.15 0.10 1.58 (1.20–2.09)
Females, aged 14-17 yr 0.63 0.48 1.30 (1.17–1.46)
Males, aged 10–13 yr 0.01 0.02 0.80 (0.43–1.50)
Males, aged 14–17 yr 0.11 0.11 1.00 (0.80–1.25)

0.25 0.5 1 2 4
RR (95% CI)

Rate of ED visits

per 1000 population

Figure 4: Rate ratio (RR) of emergency department (ED) visits for self-harm during the COVID-19 pandemic by any, new, or continuing mental health 
care and age and sex group. Note: CI = confidence interval.
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opportunity for social comparison66–68 — and access to online 
communities that perpetuate self-harm contagion.68–71

Findings from this study should be interpreted in the context of 
well-established sex differences in psychiatric epidemiology among 
youth, including the preponderance of depression,72–74 higher 
reported prevalence of self-harm75,76 and more suicide attempts and 
mental health service use among adolescent females,77,78 all of 
which were trending upward before the pandemic.79–85 Indeed, 
younger females were the largest group of new users of acute men-
tal health services in this study, which speaks to their baseline vul-
nerability. Similarly, older adolescent females with past or current 
use of mental health services, and therefore at higher risk of self-
harm, had the largest increase in hospital admissions, which sug-
gests severity of pathology. Taken together, the interaction of 
pandemic-associated stress with pre-existing risk factors could have 
shifted the tendency toward self-harm among young females. 
Lower rates of acute self-harm among adolescent males may not 
imply less need for mental health support. Males exhibit less health 
care-seeking behaviour than females,86 especially for mental health 
difficulty.87 Adolescent males may use coping mechanisms with less 
potential for a hospital visit, such as avoidance or distraction with 
video games,88,89 or reward-seeking behaviour with gambling.90,91

Limitations
Although we adjusted for several important covariates, resid-
ual confounding through unmeasured factors, such as family 
or interpersonal conflict, may have contributed to the 
observed results. This study also does not capture the com-
munity prevalence of self-harm that did not require acute 
hospital-based care92 and likely underestimates the extent of 
the problem. Erroneous coding of intentional self-harm as 
unintentional may have also contributed to underestimates of 
self-harm.93 Although sensitivity analysis suggested that sub-
sequent visits did not inflate findings, this study was not 
designed to focus on frequent users of acute care for self-
harm; this is a high-needs subgroup that merits targeted 
study. We also did not explore patterns of acute mental health 
service use for self-harm over the pandemic according to diag-
nostic group. Clinical thresholds for hospital admission for 
self-harm could have varied depending on the pandemic wave 
and hospital-specific factors. Data on race and ethnicity were 
not available in existing data sets, which precluded conclu-
sions related to these variables. Finally, this study described 
data until June 2022; therefore, longer-term trends have not 
yet been studied.

Group Observed

Rate of hospital admission

per 10 000 population

Expected RR (95% CI)

Any mental health care

Females, aged 10–13 yr 0.60 0.33 1.84 (1.12–3.02)
Females, aged 14–17 yr 2.03 1.16 1.76 (1.43–2.17)
Males, aged 10–13 yr 0.04 0.03 1.51 (0.31–7.39)
Males, aged 14–17 yr 0.37 0.28 1.31 (0.86–2.00)

New to mental health care

Females, aged 10–13 yr 0.17 0.05 3.50 (1.32–9.30)
Females, aged 14–17 yr 0.34 0.20 1.69 (1.02–2.82)
Males, aged 10–13 yr*
Males, aged 14–17 yr 0.08 0.05 1.80 (0.72–4.50)

Continuing mental health care

Females, aged 10–13 yr 0.43 0.30 1.45 (0.81–2.62)
Females, aged 14–17 yr 1.70 0.96 1.77 (1.41–2.23)
Males, aged 10–13 yr*
Males, aged 14–17 yr 0.29 0.24 1.20 (0.75–1.93)

0.25 0.5 1 2 4 8
RR (95% CI)

Figure 5: Rate ratio (RR) of hospital admissions for self-harm during the COVID-19 pandemic by any, new, or continuing mental health care and age and 
sex group. Note: CI = confidence interval. *Model could not converge because of small number of events.
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Conclusion

We have shown a large and sustained increase above expected 
levels in presentations to hospital for self-harm by children and 
adolescents during the pandemic, particularly among younger 
females. The unabated demand for acute mental health services 
for self-harm among youth suggests lasting effects of the pan-
demic and continued undertreatment of mental distress in this 
population, despite the widespread lifting of pandemic restric-
tions. Beyond the pandemic, it will be important to understand 
the factors driving the observed upward trend in self-harm 
among youth. Long-term suicide prevention strategies among 
youth should be age-, sex- and gender-specific; include upstream 
interventions; and target pandemic-associated stressors. In the 
short term, accessible and intensive mental health supports are 
needed for this segment of the pediatric population.

References
  1.	 Cost KT, Crosbie J, Anagnostou E, et al. Mostly worse, occasionally better: 

impact of COVID-19 pandemic on the mental health of Canadian children and 
adolescents. Eur Child Adolesc Psychiatry 2022;31:671-84.

  2.	 Racine N, McArthur BA, Cooke JE, et al. Global prevalence of depressive and anx-
iety symptoms in children and adolescents during COVID-19: a meta-analysis. 
JAMA Pediatr 2021;175:1142-50.

  3.	 Viner R, Russell S, Saulle R, et al. School closures during social lockdown and 
mental health, health behaviors, and well-being among children and adoles-
cents during the first COVID-19 wave: a systematic review. JAMA Pediatr 2022;​
176:​400-9.

  4.	 Madigan S, Racine N, Vaillancourt T, et al. Changes in depression and anxiety 
among children and adolescents from before to during the COVID-19 pan-
demic: a systematic review and meta-analysis. JAMA Pediatr 2023;177:​
567-81.

  5.	 Saunders NR, Kurdyak P, Stukel TA, et al. Utilization of physician-based mental 
health care services among children and adolescents before and during the 
COVID-19 pandemic in Ontario, Canada. JAMA Pediatr 2022;176:e216298.

  6.	 Hawton K, Saunders KE, O’Connor RC. Self-harm and suicide in adolescents. 
Lancet 2012;379:2373-82.

  7.	 Wan Mohd Yunus WMA, Kauhanen L, Sourander A, et al. Registered psychiatric 
service use, self-harm and suicides of children and young people aged 0–24 
before and during the COVID-19 pandemic: a systematic review. Child Adolesc 
Psychiatry Ment Health 2022;16:15.

  8.	 Yard E, Radhakrishnan L, Ballesteros MF, et al. Emergency department visits 
for suspected suicide attempts among persons aged 12–25 years before and 
during the COVID-19 pandemic: United States, January 2019–May 2021. MMWR 
Morb Mortal Wkly Rep 2021;70:888-94.

  9.	 Ray JG, Austin PC, Aflaki K, et al. Comparison of self-harm or overdose among 
adolescents and young adults before vs during the COVID-19 pandemic in 
Ontario. JAMA Netw Open 2022;5:e2143144.

10.	 Bersia M, Koumantakis E, Berchialla P, et al. Suicide spectrum among young 
people during the COVID-19 pandemic: a systematic review and meta-analysis. 
EClinicalMedicine 2022;54:101705.

11.	 Madigan S, Korczak DJ, Vaillancourt T, et al. Comparison of paediatric emer-
gency department visits for attempted suicide, self-harm, and suicidal idea
tion before and during the COVID-19 pandemic: a systematic review and meta-
analysis. Lancet Psychiatry 2023;10:342-51.

12.	 Mars B, Heron J, Klonsky ED, et al. Predictors of future suicide attempt among 
adolescents with suicidal thoughts or non-suicidal self-harm: a population-
based birth cohort study. Lancet Psychiatry 2019;6:327-37.

13.	 Zhou S-J, Zhang L-G, Wang L-L, et al. Prevalence and socio-demographic cor-
relates of psychological health problems in Chinese adolescents during the 
outbreak of COVID-19. Eur Child Adolesc Psychiatry 2020;29:749-58.

14.	 Mayne SL, Hannan C, Davis M, et al. COVID-19 and adolescent depression and 
suicide risk screening outcomes. Pediatrics 2021;148:e2021051507. 

15.	 Petruzzelli MG, Furente F, Colacicco G, et al. Implication of COVID-19 pandemic 
on adolescent mental health: an analysis of the psychiatric counseling from 
the emergency room of an Italian university hospital in the years 2019–2021. J 
Clin Med 2022;11:6177.

16.	 Gracia R, Pamias M, Mortier P, et al. Is the COVID-19 pandemic a risk factor for 
suicide attempts in adolescent girls? J Affect Disord 2021;292:139-41.

17.	 Shanker P, Martin D, Becker TD, et al. 2.111 Suicidal ideation, attempts, and self-harm 
among children and adolescents admitted to a New York City psychiatric unit before 
and during the COVID-19 era. J Am Acad Child Adolesc Psychiatry 2022;61:S219-20.

18.	 McArthur BA, Madigan S, Korczak DJ. Tweens are not teens: the problem of 
amalgamating broad age groups when making pandemic recommendations. 
Can J Public Health 2021;112:984-7.

19.	 Arain M, Haque M, Johal L, et al. Maturation of the adolescent brain. Neuropsychiatr 
Dis Treat 2013;9:449-61.

20.	 Casey B, Jones RM, Somerville LH. Braking and accelerating of the adolescent 
brain. J Res Adolesc 2011;21:21-33.

21.	 Schonert-Reichl KA. Middle childhood inside and out: the psychological and social 
world’s of Canadian children ages 9–12, full report. Report for the United Way of 
the Lower Mainland. Vancouver: University of British Columbia; 2011:1-81.

22.	 Erskine HE, Moffitt TE, Copeland WE, et al. A heavy burden on young minds: 
the global burden of mental and substance use disorders in children and 
youth. Psychol Med 2015;45:1551-63.

23.	 Saunders NR, Gill PJ, Holder L, et al. Use of the emergency department as a 
first point of contact for mental health care by immigrant youth in Canada: a 
population-based study. CMAJ 2018;190:E1183-91.

24.	 Canadian COVID-19 intervention timeline. Ottawa: Canadian Institute for 
Health Information; 2022. Available: https://www.cihi.ca/en/canadian-covid​
-19-intervention-timeline (accessed 2023 May 22).

25.	 Gallagher-Mackay K, Srivastava P, Underwood K, et al. COVID-19 and education 
disruption in Ontario: emerging evidence on impacts. Science Briefs of the Ontario 
COVID-19 Science Advisory Table 2021;2. doi: 10.47326/ocsat.2021.02.34.1.0.

26.	 Registered Persons Database (RPDB). Toronto: Government of Ontario. Available: 
https://data.ontario.ca/dataset/registered-persons-database-rpdb (accessed 
2023 June 1).

27.	 Claims History Database. Toronto: Government of Ontario. Available: https://
data.ontario.ca/dataset/claims-history-database (accessed 2023 June 1).

28.	 NACRS Abstracting Manual, 2022–2023. Ottawa: Canadian Institute for Health 
Information; 2022.

29.	 DAD Abstracting Manual (for use with ICD-10-CA/CCI), 2022–2023. Ottawa: Can
adian Institute for Health Information; 2022.

30.	 Ontario Mental Health Reporting System Resource Manual 2023–2024. Ottawa: 
Canadian Institute for Health Information; 2023.

31.	 Williams JI, Young W. Appendix I: A summary of studies on the quality of health 
care administrative databases in Canada. In: Goel V, Williams JI, Anderson GM, 
et al., editors. Patterns of Health Care in Ontario. The ICES Practice Atlas. 2nd 
edition. Ottawa: Canadian Medical Association; 1996:339-45.

32.	 von Elm E, Altman DG, Egger M, et al.; STROBE Initiative. The Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. Lancet 2007;370:1453-7.

33.	 Benchimol EI, Smeeth L, Guttmann A, et al.; RECORD Working Committee. The 
REporting of studies Conducted using Observational Routinely-collected 
health data (RECORD) statement. PLoS Med 2015;12:e1001885.

34.	 Steele LS, Glazier RH, Lin E, et al. Using administrative data to measure ambu-
latory mental health service provision in primary care. Med Care 2004;42:960-5.

35.	 Canadian Coding Standards for Version 2018 ICD-10-CA and CCI. Ottawa: Canadian 
Institute for Health Information; 2018:1-767.

36.	 Hospital Mental Health Database Metadata (HMHDB). Ottawa: Canadian Insti-
tute for Health Information. Available: https://www.cihi.ca/en/hospital​
-mental-health-database-metadata-hmhdb (accessed 2023 June 1). 

37.	 Ministry of Health. Schedule of benefits: physician services under the Health 
Insurance Act (May 26, 2023 (effective July 1, 2023)). Toronto; Government of 
Ontario:1-983. Available: https://www.health.gov.on.ca/en/pro/programs/ohip/
sob/physserv/sob_master.pdf (accessed 2023 Apr. 1).

38.	 Mental health and addictions system performance in Ontario: 2021 scorecard. 
Toronto: ICES; 2021. Available: https://www.ices.on.ca/publications/research​
-reports​/mental-health-and-addictions-system-performance-in-ontario-2021​
-scorecard/#:~:text=The%2013%20indicators%20reported%20in,specialty%20and​
%20type%20of%20disorder (accessed 2023 June 1).

39.	 Chartier M, Bolton J, Mota N, et al. Mental illness among adult Manitobans. Winnipeg: 
Manitoba Centre for Health Policy; 2018:1-196.

40.	 Suicide in Canada: key statistics [infographic]. Ottawa: Public Health Agency of 
Canada; modified 2023 Jan. 9. Available: https://www.canada.ca/en/public​-health​
/services/publications/healthy-living/suicide-canada-key-statistics-infographic.
html (accessed 2023 June 1). 

41.	 Canadian Vital Statistics — Death database (CVSD). Ottawa: Statistics Canada; 
modified 2022 Jan. 21. Available: https://www23.statcan.gc.ca/imdb/p2SV.pl?​
Function=getSurvey&SDDS=3233 (accessed 2023 June 1).



Research

	 CMAJ  |   September 18, 2023  |  Volume 195  |  Issue 36	 E1219

42.	 Centre for Disease Control and Prevention. National Vital Statistics System, Mor-
tality 2018–2021 on CDC Wonder Online Database. Atlanta: National Center for 
Health Statistics; 2021. Available: https://www.cdc.gov/nchs/nvss/deaths.htm 
(accessed 2023 June 1).

43.	 Suicide worldwide in 2019: global health estimates. Geneva: World Health Organ
ization; 2021:1-35.

44.	 Gabella BA, Hume B, Li L, et al. Multi-site medical record review for validation of 
intentional self-harm coding in emergency departments. Inj Epidemiol 2022;9:16.

45.	 Postal Code Conversion File Plus (PCCF+). Geographic files and documentation 
82F0086X. Ottawa: Statistics Canada. Available: https://www150.statcan.gc.
ca/n1/en/catalogue/82F0086X (accessed 2023 June 1).

46.	 Data products, 2021 Census. Ottawa: Statistics Canada; modified 2023 Mar. 15. 
Available: https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/
index-eng.cfm (accessed 2023 June 1). 

47.	 Saunders N, Guttmann A, Brownell M, et al. Pediatric primary care in Ontario 
and Manitoba after the onset of the COVID-19 pandemic: a population-based 
study. CMAJ Open 2021;9:E1149-58.

48.	 Saunders NR, Stukel TA, Strauss R, et al. Changes in hospital-based care seeking 
for acute mental health concerns among children and adolescents during the 
COVID-19 pandemic in Ontario, Canada, through September 2021. JAMA Netw 
Open 2022;5:e2220553.

49.	 Jollant F, Roussot A, Corruble E, et al. Prolonged impact of the COVID-19 pan-
demic on self-harm hospitalizations in France: a nationwide retrospective 
observational study. Eur Psychiatry 2022;65:e35.

50.	 Roche AM, Giner L, Zalsman G. Suicide in early childhood: a brief review. Int J 
Adolesc Med Health 2005;17:221-4.

51.	 DeVille DC, Whalen D, Breslin FJ, et al. Prevalence and family-related factors 
associated with suicidal ideation, suicide attempts, and self-injury in children 
aged 9 to 10 years. JAMA Netw Open 2020;3:e1920956.

52.	 Ontario education timeline. Toronto: Here for Students, OSSTF/FEESO. Avail-
able: https://www.hereforstudents.ca/timeline-2 (accessed 2023 Jan. 12).

53.	 Buonsenso D, Roland D, De Rose C, et al. Schools closures during the COVID-19 
pandemic: a catastrophic global situation. Pediatr Infect Dis J 2021;40:e146-50.

54.	 Vaillancourt T, Korczak DJ, Madigan S, et al. Rejoinder 1: Advocating for chil-
dren in the presence of imperfect evidence: a reply to Black et al. J Can Acad 
Child Adolesc Psychiatry 2023;32:79-84.

55.	 Black TR, Virk P, Woodward ML, et al. Commentary: School closures, the pan-
demic, and pediatric mental health — scrutinizing the evidence. J Can Acad 
Child Adolesc Psychiatry 2023;32:71-8.

56.	 Mohler-Kuo M, Dzemaili S, Foster S, et al. Stress and mental health among children​
/adolescents, their parents, and young adults during the first COVID-19 lockdown 
in Switzerland. Int J Environ Res Public Health 2021;18:4668.

57.	 Kourgiantakis T, Markoulakis R, Hussain A, et al. Navigating inequities in the deliv-
ery of youth mental health care during the COVID-19 pandemic: perspectives of 
youth, families, and service providers. Can J Public Health 2022;113:806-16.

58.	 Ridout KK, Alavi M, Ridout SJ, et al. Emergency department encounters among 
youth with suicidal thoughts or behaviors during the COVID-19 pandemic. 
JAMA Psychiatry 2021;78:1319-28.

59.	 Sara G, Wu J, Uesi J, et al. Growth in emergency department self-harm or sui-
cidal ideation presentations in young people: comparing trends before and since 
the COVID-19 first wave in New South Wales, Australia. Aust N Z J Psychiatry 
2023;57:58-68.

60.	 Hawton K, Lascelles K, Brand F, et al. Self-harm and the COVID-19 pandemic: a 
study of factors contributing to self-harm during lockdown restrictions. J Psychiatr 
Res 2021;137:437-43.

61.	 Hermosillo-de-la-Torre AE, Arteaga-de-Luna SM, Acevedo-Rojas DL, et al. Psycho-
social correlates of suicidal behavior among adolescents under confinement due 
to the COVID-19 pandemic in Aguascalientes, Mexico: a cross-sectional population 
survey. Int J Environ Res Public Health 2021;18:4977. 

62.	 Hill RM, Rufino K, Kurian S, et al. Suicide ideation and attempts in a pediatric emer-
gency department before and during COVID-19. Pediatrics 2021;147:e2020029280. 

63.	 Liu SR, Davis EP, Palma AM, et al. The acute and persisting impact of COVID-19 
on trajectories of adolescent depression: sex differences and social connected-
ness. J Affect Disord 2022;299:246-55.

64.	 Prowse R, Sherratt F, Abizaid A, et al. Coping with the COVID-19 pandemic: 
examining gender differences in stress and mental health among university 
students. Front Psychiatry 2021;12:650759.

65.	 Bailey E, Boland A, Bell I, et al. The mental health and social media use of young 
Australians during the COVID-19 pandemic. Int J Environ Res Public Health 
2022;19:1077.

66.	 Nesi J, Prinstein MJ. Using social media for social comparison and feedback-
seeking: gender and popularity moderate associations with depressive symp-
toms. J Abnorm Child Psychol 2015;43:1427-38.

67.	 Ellis WE, Dumas TM, Forbes LM. Physically isolated but socially connected: 
psychological adjustment and stress among adolescents during the initial 
COVID-19 crisis. Can J Behav Sci 2020;52:177-87.

68.	 Marciano L, Ostroumova M, Schulz PJ, et al. Digital media use and adolescents’ 
mental health during the COVID-19 pandemic: a systematic review and meta-
analysis. Front Public Health 2022;9:793868. 

69.	 Slemon A, McAuliffe C, Goodyear T, et al. Reddit users’ experiences of suicidal 
thoughts during the COVID-19 pandemic: a qualitative analysis of r/Covid19_
support posts. Front Public Health 2021;9:693153.

70.	 Giordano AL, Lundeen LA, Wester KL, et al. Nonsuicidal self-injury on Instagram: 
examining hashtag trends. Int J Adv Couns 2022;44:1-16.

71.	 Seong E, Noh G, Lee KH, et al. Relationship of social and behavioral characteristics 
to suicidality in community adolescents with self-harm: considering contagion 
and connection on social media. Front Psychol 2021;12:691438. doi: 10.3389/
fpsyg.2021.691438.

72.	 Hawton K, Harriss L. Deliberate self-harm by under-15-year-olds: characteris-
tics, trends and outcome. J Child Psychol Psychiatry 2008;49:441-8.

73.	 Haw C, Hawton K, Houston K, et al. Psychiatric and personality disorders in 
deliberate self-harm patients. Br J Psychiatry 2001;178:48-54.

74.	 Breslau J, Gilman SE, Stein BD, et al. Sex differences in recent first-onset depres-
sion in an epidemiological sample of adolescents. Transl Psychiatry 2017;7:e1139.

75.	 Anestis MD, Bryan CJ, May AM, et al. Dangerous words? An experimental inves-
tigation of the impact of detailed reporting about suicide on subsequent risk. J 
Clin Psychol 2015;71:1031-41.

76.	 Gillies D, Christou MA, Dixon AC, et al. Prevalence and characteristics of self-
harm in adolescents: meta-analyses of community-based studies 1990–2015. J 
Am Acad Child Adolesc Psychiatry 2018;57:733-41.

77.	 Moore F, Taylor S, Beaumont J, et al. The gender suicide paradox under gender 
role reversal during industrialisation. PLoS One 2018;13:e0202487.

78.	 Lewinsohn PM, Rohde P, Seeley JR, et al. Gender differences in suicide attempts 
from adolescence to young adulthood. J Am Acad Child Adolesc Psychiatry 
2001;40:427-34.

79.	 Gardner W, Pajer K, Cloutier P, et al. Health outcomes associated with emer-
gency department visits by adolescents for self-harm: a propensity-matched 
cohort study. CMAJ 2019;191:E1207-16.

80.	 Owens PL, McDermott KW, Lipari RN, et al. Emergency department visits 
related to suicidal ideation or suicide attempt, 2008–2017. In: Healthcare Cost 
and Utilization Project (HCUP) Statistical Briefs. Statistical Brief no 263. Rockville 
(MD): Agency for Healthcare Research and Quality (US); 2006.

81.	 Bethell J, Bondy SJ, Lou WYW, et al. Emergency department presentations for 
self-harm among Ontario youth. Can J Public Health 2013;104:e124-30.

82.	 Kalb LG, Stapp EK, Ballard ED, et al. Trends in psychiatric emergency depart-
ment visits among youth and young adults in the US. Pediatrics 2019;143:​
e20182192.

83.	 Plemmons G, Hall M, Doupnik S, et al. Hospitalization for suicide ideation or 
attempt: 2008–2015. Pediatrics 2018;141:e20172426. 

84.	 Hiscock H, Neely RJ, Lei S, et al. Paediatric mental and physical health presen-
tations to emergency departments, Victoria, 2008–15. Med J Aust 2018;208:​
343-8.

85.	 Perera J, Wand T, Bein KJ, et al. Presentations to NSW emergency depart-
ments with self-harm, suicidal ideation, or intentional poisoning, 2010–2014. 
Med J Aust 2018;208:348-53.

86.	 Galdas PM, Cheater F, Marshall P. Men and health help-seeking behaviour: lit-
erature review. J Adv Nurs 2005;49:616-23.

87.	 Lynch L, Long M, Moorhead A. Young men, help-seeking, and mental health 
services: exploring barriers and solutions. Am J Mens Health 2018;12:138-49.

88.	 Zhu S, Zhuang Y, Lee P, et al. Leisure and problem gaming behaviors among chil-
dren and adolescents during school closures caused by COVID-19 in Hong Kong: 
quantitative cross-sectional survey study. JMIR Serious Games 2021;9:e26808.

89.	 Halldorsdottir T, Thorisdottir IE, Meyers CCA, et al. Adolescent well-being amid the 
COVID-19 pandemic: Are girls struggling more than boys? JCPP Adv 2021;1:e12027.

90.	 Primi C, Sanson F, Vecchiato M, et al. Loot boxes use, video gaming, and gam-
bling in adolescents: results from a path analysis before and during COVID-
19-pandemic-related lockdown in Italy. Front Psychol 2022;13:1009129.

91.	 Richard J, King SM. Annual Research Review: Emergence of problem gambling 
from childhood to emerging adulthood: a systematic review. J Child Psychol 
Psychiatry 2023;64:645-88.

92.	 Geulayov G, Casey D, McDonald KC, et al. Incidence of suicide, hospital-
presenting non-fatal self-harm, and community-occurring non-fatal self-harm 
in adolescents in England (the iceberg model of self-harm): a retrospective 
study. Lancet Psychiatry 2018;5:167-74.

93.	 Mohler B, Earls F. Trends in adolescent suicide: Misclassification bias? Am J 
Public Health 2001;91:150-3.



Re
se

ar
ch

E1220	 CMAJ  |   September 18, 2023  |  Volume 195  |  Issue 36	

Competing interests: Rachel Mitchell reports receiving grants from 
the American Foundation for Suicide Prevention, the TD Pooler Fund 
and the Sunnybrook Foundation, as well as an Academic Scholar 
Award from the Department of Psychiatry at Sunnybrook Health Sci-
ences Centre and the University of Toronto and an honourarium from 
Medscape. Eyal Cohen is a member of the Committee to Evaluate 
Drugs. Rachel Strauss reports consulting fees from Canadian Doctors 
for Prevention from Guns. Simone Vigod reports receiving authorship 
royalties from UpToDate. Kimberly Moran receives salary support from 
the Ontario College of Family Physicians. Astrid Guttmann reports re-
ceiving grants from the Canadian Institutes for Health Research. Paul 
Kurdyak is Vice President, Clinical at the Mental Health and Addictions 
Centre of Excellence at Ontario Health. Natasha Saunders reports re-
ceiving grants from the Canadian Institutes for Health Research, the 
Ontario Ministry of Health, the Centre for Addiction and Mental Health 
and The Hospital for Sick Children, as well as personal fees from the 
BMJ Group for her role as associate editor for the Archives of Diseases 
in Childhood. She is a member of the Canadian Paediatric Society Men-
tal Health and Developmental Disabilities committee. No other 
competing interests were declared.

This article has been peer reviewed.

Affiliations: Sunnybrook Health Sciences Centre (Mitchell); Evalua-
tive Clinical Sciences, Sunnybrook Research Institute (Mitchell); 
Department of Psychiatry (Mitchell, Vigod, Kurdyak), University of 
Toronto; The Hospital for Sick Children (Toulany, Cohen, Guttmann, 
Saunders); Department of Pediatrics (Toulany, Cohen, Guttmann, 
Saunders), University of Toronto; ICES Central (Toulany, Chung, 
Cohen, Fu, Strauss, Vigod, Stukel, Guttmann, Kurdyak, Artani, Saunders); 
Institute of Health Policy, Management and Evaluation (Toulany, 
Cohen, Vigod, Stukel, Guttmann, Kurdyak, Saunders), University of 
Toronto; Child Health Evaluative Sciences (Toulany, Cohen, Guttmann, 
Kopec, Saunders), SickKids Research Institute; Edwin S.H. Leong 
Centre for Healthy Children (Toulany, Cohen, Guttmann, Saunders), 
University of Toronto; Women’s College Hospital (Vigod); Women’s 
College Research Institute (Vigod); Women’s College Hospital Insti-
tute for Health System Solutions and Virtual Care (Vigod); Ontario 
College of Family Physicians (Moran); Centre for Addiction and Men-
tal Health (Kurdyak), Toronto, Ont.

Contributors: Rachel Mitchell, Alene Toulany, Longdi Fu, Therese 
Stukel, Rachel Strauss and Natasha Saunders conceptualized and 
designed the study. Hannah Chung had access to and analyzed the data. 
All of the authors contributed to data interpretation. Rachel Mitchell and 
Natasha Saunders drafted the initial manuscript. All of the authors 
revised it critically for important intellectual content, gave final 
approval of the version to be published and agreed to be accountable 
for all aspects of the work.

Content licence: This is an Open Access article distributed in accordance 
with the terms of the Creative Commons Attribution (CC BY-NC-ND 4.0) 
licence, which permits use, distribution and reproduction in any medium, 
provided that the original publication is properly cited, the use is noncom-
mercial (i.e., research or educational use), and no modifications or adapta-
tions are made. See: https://creativecommons.org/licenses/by-nc-nd/4.0/

Funding: This study was supported by ICES, which is funded by an 
annual grant from the Ontario Ministry of Health (MOH) and the Minis-
try of Long-Term Care (MHLTC). This study also received funding from 
the Canadian Institutes of Health Research (UIP-178845), awarded to 
Natasha Saunders and Alene Toulany. This document used data 
adapted from the Statistics Canada Postal Code Conversion File, which 
is based on data licensed from Canada Post Corporation, and/or data 
adapted from the Ontario Ministry of Health Postal Code Conversion 
File, which contains data copied under license from Canada Post Cor
poration and Statistics Canada.

Data sharing: The data sets from this study are held securely in coded 
form at ICES. Data-sharing agreements prohibit ICES from making the 
data sets publicly available, but access may be granted to those who 
meet pre-specified criteria for confidential access, available at www.
ices.on.ca/DAS. The complete data set creation plan, and underlying 
analytic code are available from the authors upon request, understand-
ing that the programs may rely upon coding templates or macros 
unique to ICES.

Acknowledgement: The authors thank the Toronto Community Health 
Profiles Partnership for providing access to the Ontario Marginalization 
Index. 

Disclaimer: This study was supported by ICES, which is funded by an 
annual grant from the Ontario Ministry of Health (MOH) and Ministry of 
Long-Term Care (MLTC). The opinions, results and conclusions reported in 
this paper are those of the authors and are independent from the funding 
sources. No endorsement by ICES or the Ontario MOH or MLTC is intended 
or should be inferred. This document used data adapted from the Statis-
tics Canada Postal Code Conversion File, which is based on data licensed 
from Canada Post Corporation, and/or data adapted from the Ontario 
Ministry of Health Postal Code Conversion File, which contains data cop-
ied under license from Canada Post Corporation and Statistics Canada. 
Parts of this material are based on data and information compiled and 
provided by the MOH and Canadian Institute for Health Information (CIHI). 
The analyses, conclusions, opinions and statements expressed herein are 
solely those of the authors and do not reflect those of the funding or data 
sources; no endorsement is intended or should be inferred.

Accepted: July 14, 2023

Correspondence to: Natasha Saunders, Natasha.saunders@sickkids.ca


